Stabilization of Kv1.5 channel protein by the inotropic agent olprinone.
Olprinone is an inotropic agent that inhibits phosphodiesterase (PDE) III and causes vasodilation. Olprinone has been shown to be less proarrhythmic and possibly affect expression of functional Kv1.5 channels that confer the ultra-rapid delayed-rectifier K+ channel current (IKur) responsible for action potential repolarization. To reveal involvement of Kv1.5 channels in the less arrhythmic effect of olprinone, we examined effects of the agent on the stability of Kv1.5 channel proteins expressed in COS7 cells. Olprinone at 30-1000 nM increased the protein level of Kv1.5 channels in a concentration-dependent manner. Chase experiments showed that olprinone delayed degradation of Kv1.5 channels. Olprinone increased the immunofluorescent signal of Kv1.5 channels in the endoplasmic reticulum (ER) and Golgi apparatus as well as on the cell surface. Kv1.5-mediated membrane currents, measured as 4-aminopyridine-sensitive currents, were increased by olprinone without changes in their activation kinetics. A protein transporter inhibitor, colchicine, abolished the olprinone-induced increase of Kv.1.5-mediated currents. The action of olprinone was inhibited by 4-aminopyridine, and was not mimicked by the application of 8-Bromo-cAMP. Taken together, we conclude that olprinone stabilizes Kv1.5 proteins at the ER through an action as a chemical chaperone, and thereby increases the density of Kv1.5 channels on the cell membrane. The enhancement of Kv1.5 currents could underlie less arrhythmogenicity of olprinone.